Identification of European starling GnRH-I precursor mRNA and its seasonal regulation.
Songbirds show dynamic seasonal changes in their reproductive activities during the year. Gonadotropin-releasing hormone-I (GnRH-I) is critical for the control of reproduction in vertebrates. The molecular mechanisms controlling reproduction are not well understood in songbirds, largely because the GnRH-I precursor polypeptide gene was unknown until now. Here, we report the complete sequence and seasonal regulation of GnRH-I precursor polypeptide mRNA in a songbird, European starling (Sturnus vulgaris). The translated starling GnRH-I precursor polypeptide contained an amino acid sequence that can be processed into chicken GnRH-I peptide (pEHWSYGLQPG-NH(2)). However, the overall homology of GnRH-I precursor polypeptide (including a 23 amino acid signal peptide, the decapeptide hormone and Gly-Lys-Arg cleavage site followed by 55 amino acid GnRH-associated peptide sequences) between starling and chicken was only 58%. GnRH-I mRNA and GnRH-I peptide were observed to be co-localized in the preoptic area of sexually mature birds using in situ hybridization and immunocytochemistry. GnRH-I mRNA exhibited large variance in photosensitive birds, and converged to a high level in photostimulated birds. Subsequently, GnRH-I mRNA decreased to below detectability in most of the photorefractory birds. Changes were also observed in GnRH-I peptide levels, although changes in GnRH-I peptide were not as marked. Our data indicate that GnRH-I mRNA synthesis commences but is variable in photosensitive birds, stabilizes in photostimulated birds, then ceases when birds become photorefractory. Finer-scale investigation into temporal regulation of GnRH-I precursor polypeptide mRNA will provide insight into its regulation by environmental, social and physiological cues.